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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain an optical disk substrate attaining accurate transfer 
of pits, ensuring a low error rate and less liable to warp by moisture absorption 
with polycarbonate resin from 2 , 2-bis (3 -methyl -4-hydroxyphenyl ) propane . 

SOLUTION: This optical disk substrate is formed with polycarbonate resin obtd. by 
allowing a carbonate precursor to react with dihydric phenol, mainly 

2, 2 -bis (3 -methyl -4-hydroxyphenyl) propane. The specific viscosity of the polycarbonate 
resin is 0.2-0.4. When the resin is dissolved in methylene chloride, the number of 
undissolved particles each having ≥0.5μm diameter measured in the resultant 
soln. is 6cle;25,000 per Ig of the resin and the number of undissolved particles each 
having ≥lμm diameter is ≤500. The resin has ≤0.2wt.% water absorption. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by conq>uter.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an optical disk substrate and its manufacture method. 
Furthermore, in detail, there is little curvature by moisture absorption, a pit is in^rinted correctly and an error rate (BLER) is 
related with a good optical disk substrate and its manufacture method. 
[0002] 

[Description of the Prior Art] The polycarbonate resin which carbonate precursors, such as a phosgene and diphenyl carbonate, 
are made to react to 2 and 2-screw (4-hydroxyphenyl) propane (common-name bisphenol A) as typical polycarbonate resin 
conventionally, and is obtained is broadly used as engineering plastics, although excelled in transparency, thermal resistance, the 
mechanical property, the dimensional accuracy, etc. therefore. Moreover, it is used so much in recent years as optical disk 
substrate material, especially a compact disk material for music. As the manufacture method of this optical disk substrate, 
carrying out injection molding of the screw (hydroxyphenyl) alkane system polycarbonate resin of specific molecular weight at 
the resin ten^erature of 330-400 degrees C and 50-1 10 degrees C of die tenperatures is proposed (JP,63-56043,B). However, 
the polycarbonate resin fi:om bisphenol A has a large birefiingence, and has ^e problem of being easy to generate curvature. 
These problems are very serious problems for using for an optical disk substrate with more nearby amount of information than 
the compact disk for music, and unless these problems are solved, using for this optical disk substrate is difficult problems. 
[0003] Moreover, the polycarbonate resin which a carbonate precursor is made to react to 2 and 2-screw 
(3-methyl-4-hydroxyphenyl) propane, and is obtained has a small birefringence as compared with the polycarbonate resin from 
bisphenol A, is excellent in transparency, solution stability, and the mechanical characteristic, and is used for the 
electrophotography photo conductor field. Moreover, the optical disk substrate use is also proposed in recent years using the 
outstanding optical property (JP,62-39624,A). However, when the above-mentioned injection-molding conditions were applied 
to this polycarbonate resin, there are problems, like the shortage of imprint nature of the pit from a stamper and an error rate 
(BLER) are large, and a good optical disk substrate was not obtained by the conventional injection-molding method. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention imprints a pit correctly using the polycarbonate resin 
from 2 and 2-screw (3-methyl-4-hydroxyphenyl) propane, and an error rate (BLER) is to offer an optical disk substrate with few 
cambers by good **** moisture absorption. 

[0005] As a result of attaining this purpose and repeating research wholeheartedly, using the above-mentioned polycarbonate 
resin which ftilfilled very severe specific conditions, by adopting specific injection-molding conditions, this invention person 
found out that the above-mentioned purpose could be attained for the first time, and reached this invention. 
[0006] 

[Means for Solving the Problem] 1 of this invention is formed from the polycarbonate resin which a carbonate precursor is made 
to react to the dihydric phenol which is mainly concerned with 2 and 2-screw (3-methyl-4-hydroxyphenyl) propane, and is 
obtained. The specific viscosity measured in 20 degrees C of the solution which dissolved the 0.7g in 100ml of methylene 
chlorides is 0.2-0.4. this polycarbonate resin — (A) — (B) The non-dissolved particle measured in the methylene-chloride solution 
is Ig of polycarbonate resin. Hit particle conversion diameter of 0.5 micrometers The above thing 25,000 or less pieces, 1 
micrometer The optical disk substrate characterized by being formed with the resin with which are satisfied that the above thing 
is 500 or less pieces, and the (C) water absorption is 0.2 or less % of the weight is started. 

[0007] 2 of this invention the polycarbonate resin which a carbonate precursor is made to react to the dihydric phenol which is 
mainly concerned with 2 and 2-screw (3-methyl-4-hydroxyphenyl) propane, and is obtained - it is - (A) - the 0.7g In 20 
degrees C of the solution which dissolved in 100ml of methylene chlorides the measured specific viscosity ~ 0.2-0.4 ~ it is - (B) 
~ the non-dissolved particle measured in the methylene-chloride solution - Ig of polycarbonate resin per -- particle conversion 
diameter of 0.5 micrometers The above 25,000 or less things 1 micrometer It is the manufacture method of the optical disk 
substrate characterized by carrying out injection molding of the polycarbonate resin whose (C) water absorption the above thing 
is 500 or less pieces, and is 0.2 or less % of the weight at the mold locking force of 10-60t, the resin temperature of 290-330 
degrees C, and 60-1 10 degrees C of die ten^eratures. 

[0008] By this invention, the polycarbonate resin which is the material of an optical disk substrate makes a carbonate precursor 
react to the dihydric phenol which is mainly concerned with 2 and 2-screw (3-methyl-4-hydroxyphenyl) propane, and is obtained. 
2 and 2-screw (3-methyl-4-hydroxyphenyl) propane used here has the desirable thing of 99.0% or more of Itigh grade which 
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removed the inq)urity which carries out a byproduction at the time of the con^osition as much as possible. The obtained 
polycarbonate resin comes to color at less than 99.0%. Moreover, you may replace a part of 2 and 2-screw 
(3-methyl-4-hydroxyphenyl) propane by other dihydric phenols in the range (usually 20-mol % less than, preferably ten-mol % 
less than) which does not deviate from the main point of this invention. As other dihydric phenols, for exan^le, 2 and 2-screw 
(4-hydroxyphenyl) propane (common-name bisphenol A), A 2 and 2-screw (4-hydroxy-3 -ethyl phenyl) propane, 2, and 
2-screw-(4-hydroxy-3-propyl phenyl) propane, 2 and 2-screw (4-hydroxy-3-sec-buthylphenyl) propane, 2 and 2-screw 
(4-hydroxy-tert-buthylphenyl) propane, 4, and 4-screw (4-hydroxyphenyl) heptane, 2, and 2-screw (4-hydroxyphenyl) butane, 2, 
and 2-screw (4-hydroxyphenyl) pentane etc. is raised. Moreover, 3 little organic-fimctions confounds can also be used together. 
A phosgene, diphenyl carbonate, etc. are raised as a carbonate precursor made to react to the above-mentioned dihydric phenol. 
[0009] The reaction adopted in case the reaction which manufactures polycarbonate resin from the above-mentioned dihydric 
phenol and a carbonate precursor manufactures the polycarbonate resin from usual bisphenol A, for exan^le, the interfacial 
polycondensation reaction of a dihydric phenol and a phosgene, and the ester exchange reaction of a dihydric phenol and 
diphenyl carbonate are adopted preferably. 

[0010] At an interfacial polycondensation reaction, it usually reacts to the bottom of existence of an acid binder and an organic 
solvent. As an acid binder, the hydroxide of alkali metal, such as a sodium hydroxide and a potassium hydroxide, a pyridine, etc. 
are used. Halogenated hydrocarbons, such as a methylene chloride and a chlorobenzene, are used as an organic solvent. 
Moreover, it is desirable to be able to use catalysts, such as a tertiary amine and quartemary ammonium salt, because of reaction 
promotion, and to use end halt agents, such as a phenol and an alkylation phenol like p-tert-butylphenol, as a molecular weight 
modifier. It is desirable that reaction temperature keeps pH in several minutes - 5 hours and a reaction, and reaction time usually 
keeps it or more at ten to 0-40 degrees C. 

[001 1] A dihydric phenol and diphenyl carbonate are mixed under existence of inert gas, and it is made to usually react at 
120-350 degrees C under reduced pressure according to an ester exchange reaction. The degree of reduced pressure is changed 
gradually and makes the phenols which finally set to 1 or less mmHg, and were generated distill off out of a system. Reaction 
time is usually about 1-4 hours. Moreover, you may add a molecular weight modifier and an antioxidant if needed. 
[0012] The polycarbonate resin obtained in this way requires that the specific viscosity should be 0.2-0.4, and 0.25-0.33 are 
desirable. If the optical disk substrate from which specific viscosity is obtained less than by 0.2 becomes weak and specific 
viscosity becomes high from 0.4, a melting fluidity vvdll get worse, poor forming is produced, and a good optical disk substrate 
becomes is hard to be obtained optically. This specific viscosity is 0.7g of polycarbonate resin. What is necessary is to be the 
specific viscosity which dissolved in 100ml of methylene chlorides, and was measured at 20 degrees C, and for control of the 
melt viscosity of the system of reaction, control of the amoimt of distillate phenols, etc. just to adjust by the ester-interchange 
method that what is necessary is just to use the end halt agent of the specified quantity by the phosgene method, in order to 
manufacture the polycarbonate resin of the above-mentioned specific viscosity. 

[0013] Moreover, the non-dissolved particle nimiber measured by using the above-mentioned polycarbonate resin as a 
methylene-chloride solution must be below a specific value. 20g of namely, polycarbonate resin 0.5 micrometers of diameters of 
the non-dissolved particle which asked for the scattered light by the method of converting into the scattered light of a latex 
particle by the laser-in solution which dissolved in 11. of methylene chlorides sensor method using the liquid particle counter 
model 4100 by the high AKKU leuco conqjany The above thing is Ig of polycarbonate resin. It is 25,000 or less hits, and is 1 
micrometer. It is required for the above thing to be 500 or less pieces. 0.5 micrometers The above non-dissolved particle exceeds 
25,000 pieces, and it is 1 micrometer. If the above non-dissolved particle exceeds 500 pieces, it will have a bad influence on the 
information pit written in the optical disk, and an error rate (BLER) will become large. Furthermore, it is 0.5 micrometers 
preferably. The above non-dissolved particle is 20,000 or less pieces, and it is 1 micrometer. The above non-dissolved particle is 
200 or less pieces. Moreover, 10 micrometers The above non-dissolved particle should not exist substantially, or [ that a 
non-dissolved particle does not mix in polycondensation process and granulation process in order for a non-dissolved particle 
weight to manufacture the above-mentioned polycarbonate resm below the amount of conventions ] ~ or you should adopt the 
means which can be removed It may com with the equipment (for exanqjle, granulating machine of spray-dryer form) of the 
structure where a resin particle cannot be touched, into operating it as this means in a clean room, using the granulator (kneader 
who prepared the isolated room which has foreign matter output port in the bearing used in the below-mentioned example 1 as an 
exan^le) to which the stripper of a non-dissolved particle was attached, and a sliding portion. Moreover, the method of filtering 
the solution of a resin with the small filter of an opening (0.5-1 micrometer) as a means to remove a non-dissolved particle, the 
way fiise a resin and a filter (10-40 micrometers of openings) removes a particle, etc. are adopted. 

[0014] Furthermore, the above-mentioned polycarbonate resin is ASTM. It is required for the water absorption measured by 
D-0570 to be 0.2 or less % of the weight, and it is desirable that it is 0,17 or less % of the weight. If a water absorption exceeds 
0.2 % of the weight, the optical disk which gave the metal membrane on the front face of an optical disk substrate will become 
easy to produce curvature by water absorption, and v^ll become easy to start a tracking error. Especially a desirable water 
absorption is 0.15 or less % of the weight, 

[0015] Moreover, the sigma 80 by Nippon Denshoku Co., Ltd. is used, and it is ASTM. It is desirable that all the light 
transmissions measured by D-1003 are 85% or more, and it is more desirable that it is 90% or more. Moreover, it is desirable 
that the value of the oblique-incidence birefiingence phase contrast measured with the incident angle of 30 degrees using 
automatic birefringence measuring device ellipsometer ADR-200B by the oak company is 60nm or less, and it is more desirable 
that it is 40nm or less. When the value of this oblique-incidence birefiingence phase contrast exceeded 60nm and it is used as an 
optical disk, it comes to cause trouble to the read of record. Furthermore, the value of the opto elastic constant measured using 
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photoelasticity measuring device PA-150 by Riken Keiki Co., Ltd. is 60x10-13 cm2 / dyn. It is desirable that it is the following 
and they are 50x10-13 cm2 / dyn. It is more desirable that it is the following. When it manufactures by the interfacial 
polycondensation reaction which the above-mentioned polycarbonate resin uses a phosgene as a carbonate precursor, and uses 
chlorine-based solvents, such as a methylene chloride, as a solvent, chlorine remains not a little, if there are many amounts of 
survival of this chlorine ~ fabrication — since metal mold corrodes, the thermal stability of polycarbonate resin falls or the metal 
membrane of an optical disk comes to corrode, it is not desirable Therefore, it is desirable that it is 10 ppm or less, and the 
amount of the chlorine to contain is 5 ppm It is desirable that it is especially the following. Using the total Mitsubishi Chemical 
organic halogen analysis apparatus TOXIC type, this content chlorinity burned the sanq)le of the specified quantity, and after it 
dehydrated combustion gas, it was calculated by the method of carrying out potentiometric titration by the acetic-acid cell. 
Content chlorinity is 10 ppm When manufacturing according to an ester exchange reaction or manufacturing by the interfacial 
polycondensation reaction in order to manufacture the following above-mentioned polycarbonate resin for example, it makes to 
the porous particulate matter which is easy to dry at the time of a granulation, and it can fully dry or can manufacture by the 
method of a non-chlorine-based solvent replacing a chlorine-based solvent after the time of a granulation, or a granulation. 
[0016] As for the above-mentioned polycarbonate resin, it is desirable that the amount of oligomer to contain is 10% or less, and 
it is desirable. [ especially 5% or less of] if the amoimt of oligomer increases more than 10% ~ the time of fabrication ~ metal 
mold ~ a front face is polluted, imprint nature comes to get worse, and the optical disk substrate made into the purpose becomes 
is hard to be obtained In order to make the amount of oligomer in polycarbonate resin into the above-mentioned range, it is 
required to control polycondensation conditions strictly and to promote polymer-ization of oligomer. At an interfacial 
polycondensation reaction, optimization of alkali concentration, reaction temperature, reaction time, and the amount of catalysts 
is important, and optimization of reaction temperature, the degree of reduced pressure, and reaction time is important in an ester 
exchange reaction. What is necessary is for meanses, such as for example, oligomer extraction, just to remove, when the 
oligomer content is over the above-mentioned range. This extraction can be flooded v^th a poor solvent or a non-solvent in the 
method and polycarbonate resin which trickle the solution (for example, methylene-chloride solution) of polycarbonate resin into 
the poor solvent of the resin, or non-solvents (for example, an acetone, ethanol, etc.), and can be carried out by the means of 
extracting oligomer, the amount of oligomer as used in the field of this invention ~ the TOSOH CORP. make ~ after connecting 
each TSKgelG2000HXL and one G3000HXL colimin in series and stabilizing by part for flow rate/of 0.7ml, using chloroform as 
an eluate, the retention time of the GPC chart measured by the method of pouring in the chloroform solution of polycarbonate 
resin is a rate over all the peak areas of the sum total of the oligomer peak area after 19 minute 

[0017] When all the specific viscosity of the above-mentioned polycarbonate resin, the non-dissolved particle contents, and 
water absorptions satisfy the above-mentioned amount of conventions Furthermore, when all light transmissions, an 
oblique-incidence birefringence phase contrast value, an opto-elastic-constant value, a chlorine content, and an oligomer content 
satisfy the above-mentioned default value preferably A pit is correctly imprinted using the polycarbonate resin from 2 and 
2-screw (3-methyl-4-hydroxyphenyl) propane made into the purpose. The purpose carmot be attained, even if the error rate 
(BLER) enabled offer of an optical disk substrate with few cambers by good **** moisture absorption for the first time and 
specific viscosity, an oligomer content, a non-dissolved particle content, and any one value of the water absorption separate. 
[0018] The optical disk substrate of this invention can be obtained by fabricating the above-mentioned polycarbonate resin by 
arbitrary methods, such as for example, an injection-molding method, compression forming, an extrusion method, and the 
solution casting method. An injection-molding method is desirable especially. Injection molding used for manufacture of the 
optical disk substrate of this invention is performed in a clean room using the precision injection molding machine for the usual 
optical disk fabrication. As for the air cleanliness class of a clean room, it is desirable to make it 1000 or less class. You should 
make the mold locking force at the time of injection molding lOt or more. If the mold-clanp force is lower than lOt, metal mold 
v^U loosen and the optical disk substrate of a predetermined configuration will no longer be obtained. Moreover, it is desirable 
for it to be necessary to make it into 290-330 degrees C, the resin temperature, i.e., the cylinder ten^erature, at the time of 
fabrication, and to make a die temperature into the range of 60-1 10 degrees C, and to make resin temperature into 300-320 
degrees C, and to make a die temperature into 80-100 degrees C, if resin temperature is made into low temperature from 290 
degrees C or a die temperature is made into low temperature from 60 degrees C ~ metal mold - the melting fluidity of the resin 
in a front face falls, the oblique-incidence birefringence phase contrast of the optical disk substrate obtained becomes large, and 
the depth of a pit comes to run short If resin temperature is made higher than 330 degrees C or a die ten^erature is made higher 
than 1 10 degrees C, cooling of the optical disk substrate obtained takes time, a resin will not fully become hard at the time of 
mold release a molding cycle not only becomes long, but, but curvature will come to arise in the optical disk substrate obtained. 
Furthermore, it is desirable to carry out [ second ] an injection speed in 50-700mm /in addition, less than 50mTn/[ in a second ] ~ 
metal mold - the fluidity of the resin inside is bad and imprint nature, a birefiingence, etc. come to get worse, and if a second is 
exceeded in 700mm /, a barricade will arise, or it becomes easy to generate gas burning, silver, etc. Moreover, it is dwelling 
(secondary **) 25 - 60 kg/cm2 Carrying out is desirable. 25 kg/cm2 If it is made low, it will become easy to produce HIKE, and 
it is 60 kg/cm2. If it is made high, big stress will be applied to an optical disk substrate, distortion comes to remain, and the 
optical disk substrate which was excellent in the optical property becomes is hard to be obtained. 

[0019] It is desirable in fabricating the optical disk substrate of this invention to be able to blend a phosphorus system stabilizer 
with the above-mentioned polycarbonate resin, and to carry out like this. As a phosphorus system stabilizer, a phosphite and a 
phosphoric ester are used preferably. As a phosphite, for example, triphenyl phosphite, tris nonylphenyl phosphite, Tris (2, 4-G 
tert-buthylphenyl) phosphite, tridecyl phosphite, Trioctyl phosphite, trio KUTADE sill phosphite, JIDESHIRU monochrome 
phenyl phosphite, Dioctyl monochrome phenyl phosphite, diisopropyl monochrome phenyl phosphite, 
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Distearylpentaerythritoldiphosphite, monobutyl diphenyl phosphite, Monochrome desyl diphenyl phosphite, monochrome octyl 
diphenyl phosphite, Screw (2, 6-G tert-butyl-4-methylphenyl) pentaerythritoldiphosphite, 2 and 2-methylene screw (4, 6-G 
tert-buthylphenyl) octylphosphite, Bis(nonylphenyl)pentaerythritoldiphosphite, screw (2, 4-G tert-buthylphenyl) 
pentaerythritoldiphosplidte. The triester of phosphorous acids, such as tetrakis (2, 4-G tert-buthylphenyl) -4 and 4-diphenylene 
phospho night A diester, a monoester, etc. are raised and tris nonylphenyl phosphite, distearylpentaerythritoldiphosphite, etc. are 
desirable especially. As a phosphoric ester, tributyl phosphate, trimethyl phosphate, triethyl phosphate, tricresyl phosphate, 
triphenyl phosphate, TORIKURORU phenyl phosphate, tributoxyethyl phosphate, a diphenyl cresyl phosphate, diphenyl 
MONOORUSO xenyl phosphate, dibutyl phosphate, dioctyl phosphate, diisopropyl phosphate, etc. are raised, and triphenyl 
phosphate, triethyl phosphate, etc. are desirable especially. Even if it uses it independently, you may use these phosphorus 
system stabilizer for two or more sorts, combining. Since too many loadings of these phosphorus system stabilizer will come to 
promote degradation of an optical disk substrate at the time of a mothball if sufficient stabilization effect, especially a heat 
stabilization effect will be hard to be obtained if too few, and there are, they convert a phosphorus system stabilizer into a 
phosphoms atom, and they are 1-150 ppm. The amount to contain is suitable. It is desirable to use a little [ **** ], since it is 
effective in suppression of initial degradation, although special cautions are important when using a phosphite system stabilizer, 
and it is desirable not to use in respect of degradation at tiie time of a mothball, it converts into a phosphorus atom, and is 1-25 
ppm. Using a grade is desirable, a phosphoric-ester system stabilizer — degradation at the time of a mothball ~ receiving ~ like a 
phosphite system ~ a bad influence ~ there is nothing - a phosphorus atom - converting - 1-150 ppm using ~ desirable -- 
further — desirable - 1-100 ppm it is . 

[0020] Furthermore, the higher-fatty-acid ester of polyhydric alcohol can be blended with the above-mentioned polycarbonate 
resin in fabricating the optical disk substrate of this invention. By blending this higher-fatty-acid ester, the thermal stability of 
polycarbonate resin inproves, the fluidity of the resin at the time of fabrication becomes good, the mold-release characteristic of 
the optical disk substrate from the metal mold after fabrication is inproved further, and deformation of the optical disk substrate 
by poor mold release can be prevented. As this higher- fatty-acid ester, the partial ester or all the ester of the polyhydric alcohol 
of die carbon atomic numbers 2-5 and the saturated fatty acid of the carbon atomic numbers 10-30 is desirable. Glycols, a 
glycerol, a pentaerythritol, etc. are raised as this polyhydric alcohol. The loadings of this higher-fatty-acid ester are 50-2000 ppm 
to polycarbonate resin. The amount to contain is desirable. 50 ppm if few, the above-mentioned effect will obtain ~ not having - 
2000 ppm if many - metal mold ~ since it becomes the cause of surface dirt, it is not desirable 
[0021] 

[Embodiments of the Invention] An example is raised to below and this invention is further explained to it. The section in an 
example and % are weight section and weight %s, and depended evaluation on the following method. 

(1) Specific viscosity : 0.7g of polycarbonate resin It dissolved in 100ml of methylene chlorides, and measured at 20 degrees C. 

(2) oligomer content (%):TOSOH CORP. make ~ the solution which dissolved 50mg of samples in chloroform 5nil using CPC 
column TSKgelG2000HXL and TSKgelG3000HXL while pouring chloroform by part for flow rate/of 0.7ml as an eluate ~ 
20microl The retention time of the GPC chart for which it asked by the method of pouring in showed the rate over all the peak 
areas of the peak area of the oligomer con^onent after 19 minute by %. 

(3) Methylene-chloride a non-dissolved particle number (a piece/g) : 20g of polycarbonate resin It asked for the scattered light 
by the method of converting into the scattered light of a latex particle by the laser-in solution which dissolved in 11. of methylene 
chlorides sensor method using the liquid particle counter model 4100 by the high AKKU leuco company. 

(4) Water-absorption (%):ASTM It measured by D-0570. 

(5) All light transmissions (%) : use the sigma 80 by Nippon Denshoku Co., Ltd., and it is ASTM. It measured by D-1003. 

(6) Oblique-incidence birefringence phase contrast (nm) : it measured with the incident angle of 30 degrees using the 
ellipsometer ADR[ by the oak company ]-200B automatic birefringence measuring device. 

(7) Opto elastic constant (xlO-13 cm2 / dyn) : it measured by photoelasticity measuring device PA- 150 by Riken Keiki Co., Ltd. 

(8) Content chlorinity (ppm) : using the total Mitsubishi Chemical organic halogen analysis apparatus TOXIO type, the sanple 
was burned, and after dehydrating combustion gas, potentiometric titration was carried out by the acetic-acid cell, and it asked. 

(9) Pit depth (nm) : using the stamper with a pit depth of 1 12nni, the substrate with 1.2mm [ in thickness ] and a diameter of 
120mm was fabricated with the injection molding machine [DISK3 by Sumitomo Heavy Industries, Ltd.], from the disk center, 
the pit depth with a position of 40mm was measured with the atomic force microscope made from SEIKO Electronic industry, 
and a pit depth of lOOnm or more was considered as success. 

(10) Sputtering gave the aluminum film to one side of the disk fabricated by BLER: (9), and BLER (CI peak) was measured 
using CDP-3000. 

(11) one side of the disk fabricated by curvature (mm): (9) ~ an aluminum film — sputtering — giving ~ 80 degrees C ~ the 
constant tenqjerature of 85%RH — after leaving it in a constant humidity in a plane for 1,000 hours, it measured to it using LM 
by Ono Sokki Co., Ltd. ]-1200 optical-disk test equipment, and 0.25mm or less was considered as success 

[0022] [Examples 1-3] 

A. 48.5% of sodium-hydroxide solution 2691 section and the water 18462 section were taught to the reaction vessel equipped 
with the synthetic agitator, thermometer, and reflux cooler of polycarbonate resin, bubbling of the nitrogen gas was carried out 
for 30 minutes, and it was deoxidized. The 2 and 2-screw (3-methyl-4-hydroxyphenyl) propane 2387 section and the 
sodium-hydrosulfite 2.52 section were dissolved in this, the methylene-chloride 12681 section similarly deoxidized in nitrogen 
gas bubbling was added, and the phosgene 1200 section was blown over 60 minutes at 20 degrees C. Subsequently, the back 
TORIERIRU amine 6.5 section which made the 48.5% sodium-hydroxide solution 769 section and the p-tert-butylphenol 69.9 
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section which were deoxidized similarly add and emulsify was added, it agitated at 30 degrees C for about 2 hours, and the 
reaction was ended. The organic phase after a reaction end was isolated preparatively, when it was made the hydrochloric-acid 
acidity after rinsing, rinsing was repeated and the conductivity of the aqueous phase became equal to it of ion exchange water, 
rinsing was ended, the methylene chloride was evaporated by the kneader who prepared the isolated room which has foreign 
matter output port in a bearing, and polycarbonate resin was obtained. For the specific viscosity of this resin, 0.279 and the water 
absorption were [ 5 ppm and the oligomer content of content chlorinity ] 3.5% 0.14%. 

[0023] In the polycarbonate resin 2370 section of the production above of an optical disk substrate, B. The tris (2, 4-G 
tert-buthylphenyl) phosphite 0.071 section (they are 1.4 ppm with a phosphorus atom). The trimethyl phosphate 0.1 19 section 
(they are 1 1 ppm with a phosphorus atom) and the stearin acid monoglyceride 1 .07 section (450 ppm) are added. The disk 
substrate with 1.2mm [ in thickness ] and a diameter of 120mm was injection molded using the stamper with a pit depth of 
1 12nm by the process condition shown in Table 1 with an injection molding machine [DISK3 by Sumitomo Heavy Industries, 
Ltd.]. in addition, an injection speed ~ 100mm/[ a second and ] and dwelling ~ 40 kg/cm2 it is ~ the non-dissolved particle of 
the obtained disk substrate — particle conversion diameter of 0.5 micrometers the above thing — 24,500 pieces /and 1 micrometer 
g the above thing ~ 200 pieces [ g ] /and all light transmissions — the value of 89% and an opto elastic constant — 55x10-13 cm2 
/ dyn it is - other properties were shown in Table 1 

[0024] The trimethyl phosphate 0.01 section (they are 22 ppm with a phosphorus atom) and the stearin acid monoglyceride 

0. 045 section (450 ppm) were added to the polycarbonate resin 100 section compounded in the [example 4] example 1, and the 
disk substrate was injection molded like the example 1. the non-dissolved particle of the obtained disk substrate ~ particle 
conversion diameter of 0.5 micrometers the above thing - 24,500 pieces /and 1 micrometer g the above thing - 200 pieces [ g ] 
/and all light transmissions - the value of 89% and an opto elastic constant ~ 55x10-13 cm2 / dyn it is ~ other properties were 
shown in Table 1 

[0025] Except making the [example 1 of conparison] die tenperature into 50 degrees C, injection molding was carried out like 
the example 2, and the property of the obtained disk substrate was shown in Table 1 . BLER was large in 320 pieces/[ a second 
and ], the pit depth was also inadequate, and curvature was also size. 

[0026] It corned like the example 1 except using the usual kneader who has not prepared the isolated room for foreign matter 
drawing at the [example 2 of comparison] granulation process. For the specific viscosity of this resin, 0.279 and the water 
absorption were [ 6 ppm and the oligomer content of content chlorinity ] 3.3% 0.16%. subsequently, all the light transmissions of 
the disk substrate obtained by carrying out injection molding like an example 1 - the value of 89% and an opto elastic constant 
~ 56x10-13 cm2 / dyn it is ~ other properties were shown in Table 1 There were many non-dissolved particles and BLER of a 
disk substrate became a large value in 490 pieces/[ a second and ]. 

[0027] When it injection molded like the example 1 except setting the [exanqjle 3 of comparison] mold locking force to 9t, and 
making a cylinder temperature into 300 degrees C, the disk substrate good for barricade generating was not obtained. 
[0028] Except setting the [exanq^le 4 of comparison] mold locking force to 12t, and making a cylinder tenq)erature into 280 
degrees C, injection molding was carried out like the exan^le 1, and the property of the obtained disk substrate was shown in 
Table 1. The value of oblique-incidence birefringence phase contrast became size, BLER was large in 350 pieces/[ a second and 

1, the pit depth was also inadequate, and curvature was also size. 

[0029] Except setting the [example 5 of comparison] mold locking force to 12t, and making a cylinder temperature into 340 
degrees C, injection molding was carried out like the example 1 , and the property of the obtained disk substrate was shown in 
Table 1. Curvature was size. 

[0030] Except making the [example 6 of con^arison] cylinder temperature into 350 degrees C, and making a die ten^erature 
into 120 degrees C, injection molding was carried out like the example 2, and the property of the obtained disk substrate was 
shown in Table 1 . Curvature was size. 

[0031] Polycarbonate resin was confounded like example 1-A except making the amount of the [example 7 of comparison] 
p-tert-butylphenol used into the 100.6 sections. For the specific viscosity of this resin, 0.198 and the water absorption were [ 5 
ppm and the oligomer content of content chlorinity ] 4.8% 0.15%. When it injection molded like the example 3 using this resin, 
at the time of mold release, the crack arose and a disk substrate was not able to be obtained. 

[0032] Polycarbonate resin was compounded like example 1-A except making the amount of the [example 8 of comparison] 
p-tert-butylphenol used into the 55.9 sections. For the specific viscosity of this resin, 0.420 and the water absorption were [ 5 
ppm and the oligomer content of content chlorinity ] 3.0% 0. 16%. It injection molded like the example 1 using this resin, all the 
light transmissions of the obtained disk substrate ~ the value of 89% and an opto elastic constant - 56x10-13 cm2 / dyn it is ~ 
other properties were shown in Table 1 The value of oblique-incidence birefringence phase contrast became size, BLER was 
large in 380 pieces/[ a second and ], the pit depth was also inadequate, and curvature was also size. 
[0033] The specific viscosity which the phosgene was made to react to [example 9 of conqjarison] bisphenol A, and was 
obtained carries out injection molding like an example 2 using the polycarbonate resin [Teijin Chemicals AD5503] which is 
3.2%, and 0.283 and a water absorption are [ 0.23 and an opto elastic constant / 80 and content chlorinity / 7 ppm and an 
oligomer content ] **. all the light transmissions of the obtained disk substrate the value of 89% and an opto elastic constant - 
80x10-13 cm2 / dyn it is ~ other properties were shown in Table 1 The value of oblique-incidence birefringence phase contrast 
became size, the pit depth was also inadequate, and curvature was also size. 
[0034] 
[Table 1] 
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[0035] 

[Effect of the Invention] According to this invention, imprint a pit correctly using the polycarbonate resin from 2 and 2-screw 
(3-methyl-4-hydroxyphenyl) propane, and an error rate (BLER) is good, and offer of the few optical disk substrate of the 
curvature by moisture absorption is attained, and the effect which does so is exceptional. 



[Translation done.] 
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